Abstract. Induction magnetometer data recorded at three closely spaced sites (-120 Km) in Antarctica (mlat--75 ø ) have been examined for ionospheric signatures of the cusp/cleft region of the magnetosphere. Crossphase analysis of the 1-10 mHz band, using pure--state filtering techniques reveal diurnally varying field line resonances embedded in the spectra, while interstation phase lag measurements indicate azimuthal propagation of waves away from local magnetic noon. Using the T89 external field model crossphase measurements are put in the context of diurnally changing field line topology due to compression at the subsolar region and stretching along the dawn and dusk flanks. On six of the eight days of this study we have identify a consistent two dimensional phase pattern projected in the dayside ionosphere, indicating closed field lines thread these sites during periods of low to moderate geomagnetic activity (Kp<3).
Statistical results which identify diurnal tendencies in high latitude data suggest associations with morphologically different magnetospheric regions whose ionospheric footprints rotate daily over the ground stations. Enhancements in broadband pulsations 2-4 hours before and after local magnetic noon may be evidence of KHI in the low latitude boundary layer (LLBL) with its ionospheric projection corresponding to the cleft. Modelling of this instability has produced wavelengths and frequencies which are in good agreement with observed boundary fluctuations at the magnetopause [Muira, 1987] . Cusp specific pulsations have been eagerly sought but with varying success [eg Olson, 1989 ]. Recently, a feature known as the 'arch' [McHarg et al., 1994] , found in high latitude spectrograms, held promise as a 'cusp signature'. Waters et al. [1995] analysed data from the CANOPUS array in Canada and concluded that these Pc5 pulsations are mainly due to field line resonances which vary in frequency with latitude and the diurnal variation of mapped field line lengths.
The intention of this paper is to demonstrate that the characteristics of Pc5 waves at cusp/cleft latitudes are not only affected by the plasma properties of the mapped magnetospheric regions but also by magnetosphere topology (ie field line lengths). Using crossphase techniques to distinguish between broadband noise and periodic Copyright 1998 by the American Geophysical Union. To identify FLRs in our data we first assume there is an ionospheric source within the common field of view of two magnetometers. The crosspower of horizontal magnetic variations detected from each magnetometer should then show a spectral peak at the resonant frequency. Further, if the resonance is sufficiently broad (ie slow spatial variation compared to station spacing) then the interstation crossphase should likewise peak at the resonant frequency. We now show how the crossphase can be used to measure field topology, starting from the WKB approximation for the resonant frequency We next sought evidence of azimuthal propagation in interstation crossphase measurements. For eight days of our campaign period, dynamic phase spectrograms (Figure 1) were generated for the X channel of the Davis-Law (E-W) pair. Pure state detection algorithms were used to estimate phases and mask out unpolarised (noise-like) components in the spectra• Immediately obvious is a daily phase reversal around local magnetic noon (eg. July 30, August 1-4 in Figure 1 ). Since these stations have approximately the same magnetic latitude, we follow Olson and Rostoker [1978] and interpret this as evidence of waves propagating away from the sub-solar point and toward the dawn and dusk meridians.
Examining phase as a function of frequency for intervals during the daytime, we note the absence of the linear relationship given in equation (1) of Olson and Rostoker [ 1978] . For instance, between 0600 and 0900 UT, the dynamic crossphase spectrogram for August I (in Figure 1) shows a phase minimum (dark band) at 3 mHz, and a second minimum around 7 mHz. Similar patterns with phase minima at slightly different frequencies can be discerned in spectrograms for July 30, August 2-4, when the geomagnetic activity was low (Kp -1-2). Distinct maxima in phase are also evident in the post-noon sector on most days, although data gaps which start around 1200 UT mask this effect. On August 5 and 7 the diurnal trend in phase is generally reversed and we note this coincides with significantly higher geomagnetic activity (Kp ---4).
We propose that these spectral characteristics are due to the superposition of both FLR and propagating wave signatures Gradients in plasma density which occur for instance in the LLBL have not been included in this modelling. We expect that increases in density in the radial direction will result in greater measured phase differences, particularly for N-S spaced stations compared with the model. This effect is not evident in our data.
The phase scatterplot for August 7 (not shown) does not show any of these relationships, and the high geomagnetic activity on this day (Kp--4) may be confusing our phase estimation algorithm. Alternatively, the triangular array may have mapped to field-lines which did not close in the dayside magnetosphere, indicating that the cusp passed equatorward of the stations on this day. We examine the likelihood of this in more detail in the following section. precipitation complicates diurnal patterns, possibly explaining the often noted asymmetry in pre-and post-noon pulsation amplitudes [Sibeck et al., 1996] . This may also explain the reduced spatial and temporal coherence of post-noon pulsations, as described for instance by Samson [1972] . Regardless of these difficulties, we believe the topology inferred from our measurements can be used as a diagnostic of the 'wave cusp' location. As a test of this diagnostic we have examined IMP-8 satellite data for evidence of IMF and/or solar wind control.
Statistical studies of the 'particle cusp' performed by Newell et al. [1989] Finally, we find some correlation between solar wind velocity and the azimuthal propagation speeds inferred from harmonically related crossphase measurements. Mapping velocities of 5.7 and 4.6 Km/s from the ionosphere to the LLBL at the equator gives speeds of -270 and 210 Km/s for August 1 and 2 respectively, and we note this ratio of 6:5 closely matches the ratio of solar wind velocities (not shown) for these days.
We 
